The focus of previous research activities in the field of electrorheological fluids (ERF) has mostly been on new technical applications or on characterization using a single method. Comparisons between different results are hampered somewhat because standardized methods to characterize electrorheological fluids' behavior have been lacking. This thesis provides a survey of applicable methods for characterization of electrorheological suspensions as well as appropriate correction methods.
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To date, the viscosity dependence on temperature under an applied electrical or magnetic field has only been investigated for homogeneous electrorheological fluids [1] and magnetorheological suspensions [2] . In this study, electrorheological suspensions were considered. In the absence of an applied electrical field, the viscosity was found to decrease with increasing temperature, as is observed in conventional oils. However, in the presence of an applied electric field, the viscosity was found to increase with increasing temperature. Furthermore, after exceeding a specific temperature, a decrease of the viscosity of ER suspensions containing lithium chloride was observed. For each ER suspension, a maximal viscosity depending on temperature and field strength could be determined. The temperature behavior of electrorheological suspensions is primarily influenced by the chlorides contained in the formulation of the fluid. While ER suspensions containing lithium chloride reach their optimal operating temperature between 40 and 60°C, the optimal operating temperature for ER suspensions containing zinc chloride is above 80°C. Nevertheless, both types reach almost the same viscosity values at the same field strength. It is already known that electrorheological suspensions undergo different stresses in rotational rheometer as compared to capillary rheometers or flow channels. Results obtained from different devices are not in general comparable to each other (Figure 1 ). One reason is that the flow behavior of electrorheological suspensions changes fundamentally in the presence of an applied electrical field. In the absence of such a field the flow has been considered as Newtonian, while in the presence of such a field, the flow approaches Bingham behavior. In this thesis, a new method to determine the wall shear stress is developed step by step. For that purpose, methods of the suspension rheology are being used for the first time. This work focuses on investigations of the flow behavior of electrorheological suspensions in flow channels with different geometries at different electrical field strengths and operating temperatures.
Careful interpretation of the results with respect to different gap geometries has shown that the measured flow curves should undergo a combination of corrections:
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I correction of the inlet and outlet pressure drop according to Bagley, I correction of the non-Newtonian flow behavior according to Weissenberg/Rabinowitsch, I wall slip correction according to Mooney.
Another parameter to consider in the application of ER suspensions is the current density. On the one hand, the current density decreases with increasing shear rate. On the other hand, current density increases with the temperature. Furthermore, current density is proportional to the gap length. Current density and electrical field strength determine the power requirements of the high voltage power source.
In summary, an electrophysical characterization of ER suspensions is possible using standardized test procedures. Their sedimentation behavior is primarily determined by the density ratio between base oil and the particles contained in the suspension. The settling rate of the particles rises with their size and the temperature. The compositions studied in this thesis were selected to evaluate the effects of chemical formulation as well as the processes in the ER suspension responsible for the ER effect, and in particular, the influence of temperature on these effects. Differences in the results of the apparent flow curves between rheometer and flow channel (capillary rheometer). The applied field was DC for the flow channel while it was 100 Hz sine AC for the rheometer RS80 with E as the maximum value. As expected, shear rate values are at a maximum at DC and decrease with increasing AC frequency. However, the discontinuity between the data sets implies more correction is necessary to get comparable results from different test equipment.
